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0 Main S . Pratt & Wihitaey

East Hartford, CT 06108 A United T: ohnolog &8 Comparry

30 November 1999

Mr. Jim Hookey

National Transportation Safety Board
490 L’Enfant Plaza East, SW
Washington, DC 20594

Re: PW4060 Low Oil Pressure Effect

Mr. Hookey,

The following information is provided to answer the Safety Board’s question of 19
November 1999, in which Praut & Whitney was asked to advise on the effect of ow

oil pressure, defined as 70psi (+/- 2psi), for a period of 16 seconds, on 2 PW406) enginc
that was at idle power.

The Type Certificate Data Sheet E24NE identifies that the PW4060 engine mod ] as
conforming to operation with a temporary interruption of oil pressure associated with
negative “G” operation for a period of 30 seconds maximum. For your reference, a copy
of the Type Certificate Data Sheet is attached to this letter.

By conforming with the 30 second period of operation stated in the Type Certifi:ate Laia
Sheet, operation of a PW4060 engine with low oil pressure for a period of 16 sec:onds
should not have a significant effect on engine operation.

Please contact me should you have any further questions.

Best Regards,

ichae] Bartron .

Flight Safety Investigations

cc. M. L. Young - P&W

APDE}UDI’F i
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U.S. DEPARTMENT OF TRANSPORTATION

FEDERAL AVIATION ADMINISTRATION MOD =
TYPE CERTIFICATE DATA SHEET E24NE PW4(50 PW4152 PW4480

PW452 PW4156 PW4462

| PWAIES PWA4156A PW4650
PW4S0 PWa1SS

| PW4ANBOA PW4160
PW4)62
PW4i)60C )

Enginas of models described herein conforming with this data shaet (Wrich is part of Type Certificats Number E24NE) and other ap srcved
data on file with the Federal Aviation Administration, meat the minknum siar dards for use In cettficated aircrat in accondsr ce with
wmmwmmwmdmmmumm.mmmm.mmw
M-mewmmwmmrwm

TYPE CERTIFICATE (TC) HOLDER: Pratt & whitney Division

Unitad Technologies Corporation
East Hartford, Connecticut 06103

TYPE Axial airflow. dksal-6pool, wrbofsn, single-stage fan, 4-atage low-
pressire compressor, 11.stage high pressuse compressor, annuier
m. 2-stage high-pressure turbine, 4-etaga low-pressura
RATINGS (See NOTE §) STATIC THRU 3T AT SEA LEVEL 1BS
i TAKEOFF, DRY
MAXIMUIM § MINUTES
MODEL CONTINUOUS (SEE NOTE 13 & 21)
PW4050 48.120° §0.000"
PW4052 49,820° 82,200
PW4056 49.530° 56,750
PWa060 50,250 60,000
PW4060A 50,250° 61,870
PW4152 49,200 52,000
PW4158 48.580* §8.000™
PW4156A 48,200** 56.000™
PW4158 49,580 58000
PW4180 49,800 80,000
PW4460 51,050 €0,000™
PW4062 50250 62,000
PW4462 51,050°" 62,000
PW4060C 50,2580° 80,000
PW4650 48,700 §1,400*
. Flatvated 0 779F2¢°C
- Flat-rated to 889F/3(°C
Flat-ratad to $29F/3:9C
bt Flat-rated to 95°F/35C
T Flatsated to 1089FL2°C

LEGEND: "=+~ INDIC.\TES "SAME AS PRECEDING MODEL"™
“—" NOT APUCABLE
NOTE: ALL PAGES ARE REFORMATTED. SIGNIFICANT CHANGES IF ANY.
ARE BLACKA INED I8 THE LEFT MARGIN,
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P GE2

Fuel Metering unit
Fuel pump and fter

Elactronic engina control (EEC)

or, Configusation 2

i

Fuel disgribution vaive

Station 2.5 bleed achsstor
Stator vane achator

PT2/TT2 probe

PRINGIPAL DIMENSIONS (inches)

Length
Nominal diameter

Macmum radial projecton

WEIGHT (ORY) :

CENTER OF GRAVITY (IN)

Axat Engine station
Verticat Relative 10 engine
Lateral: Retative t0 contertine

FUEL
ol

Hamdton Standand Model Numtar MN JFC131-2

Acgo-Tech WN 711000, 71880C, 721000, 720100, 720300: Appiicadle
to engine madels rated at 61,57 Iba. takeoff thrust and lower. A'go-
Tach M/N 722100, 825500: Apjaicable ko all angine models.

Hamiiton Standard MN EEC13° -1

Bendix or Unison industries (PY/ PN 507241)
Auburm or Champion (PW P/N 709520 IC, 5005007-01)

Bendix or AResearch LA. DMislon P/N 10-621820-1 & -2
AiResearch LA. Division P/N 9(1454665-1 & -2
Benaix or AlResearch |..A. Divicion P/N 10-621596-2

AResaarch L. A DMision P/N 27°10540-1
ARResearch LA. Division PN 2044201

Hamiton Standard MIN GTA4G-1
Hamilton Standand M/N GTA42-2
Hamilton Standard M/N GTA41. 4
Rosamount PN 154ED

18368
975
52.8

9,420 POUNDS

Welight of basic engine includes. all essential accessories, but excludes
starter, axhaust nozzle, and potver sourca for the Igniion system.

PWAOS(/4052/4056/4050/40808 | PW4a152/4156/4156A14158/41604
14062/4080C 460/4462/4850

94110 .

07+05 08205

01+05 0.1 +05 ek

See NOTE 10

See NOTE 11

A PPEW Ol r 7
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CERTIFICATION BASIS TAR 33 oflectve Fobruary 1. 1065, 35 amended by 31 thiough 539, 3nd

Amendmant 33-10 for FARs 33.7/.14) 23/ 27/.771581.90/.92/.94

Type Certficate Number E24NE
MODEL APPLICATION ISSUED
PW4056 OCT 26, 1383 JUL 09, 1986
PW4156 OCT 25, 1383 JUL 00, 1088
PW4152 APR 01, 1366 JUL 09, 1986
PW40S2 JUL 09, 1587 OCT 13, 1987
PW4060 JUN 04, 1987 OCT 21, 1988
PW4160 JUN 04, 1987 OCT 21, 1888
PW44B0 JUN 04, 1387 OCT 21, 1988
PW4158 JUL 23, 1087 APR 29, 1988
PW4050 FES 24, 1389 OCT 12, 1989
PWA4060A JUN 26, 1989 MAR 30, 1980
PW4158A MAR 02, 1980 AUG 06, 1901
PW4062 MAY 04, 1989 JAN 21, 1982
PW4482 MAY 04, 1989 JAN 21,1992
PWA4060C JUL 22, 1992 SEP 24, 1992
PW4650 FEB 24 1395 MAR 03, 1998
PWA4256: APPLICATION OCT 26, 1983 / ADDED JUL 09, 1989 / DELETED £ 2P
25, 1986
PRODUCTION BASIS (Al Models) Production Cartificata Number :!
— NOTES -
NOTE 1. MAXIMUM PERMISSIBLE OPERATING SPEEDS FOR ENGING ROTORS (ALSO SEE NOTE 13) ]
PW40SQ/PWA052/PW4152 PC 0SGPWAOBHPWAOBOAWAOBOCPWATS | 14082 |
BIPVVA156AIPWA158PVWA 160/
PWZ460/PW4462/PW4B50 _
LOW pregsure rotor
N1, RPM) 4012 .7
High pressure rotor
N2, RPM) 10AS0 0450 |

JANTOCS
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NOTE 2. [ MAX#AUM PERMISSIBLE TEMPERATU RES ]
memmmmmomwm«mmmmawmmm
and durgtion must be racorded for mainnance action, tha PW4000 Malatenance Man al.
Extemal engine component maximuem Iy iting temperatures sre spacifiad In the Instaltat on and
Operating Manual, Section 4.3. _
MODELS PW MODELS PW MODELS PW MODELS PW
4050 4052 4152 4056/4 156/4186 V
4158/4080/4000 V
4180/4480/4082
AAEG2/40B0C/48E )
Turbine axhaust gae
smperature i
At takeoft (5 min. 560 625°C/111579F 640°C/11840F B40°C/11849F 6500C11202%F ‘
NOTE 21)
Max. continuoua 800°C/11120%F 625°C/11879F 815°C/1139°F 6259C/11579F
Al startup
Ground §35°C/885°F .- -- .-
n-fight 625°C/1157°F 840°C/1184°F 540°C/1184%F 650°C/1202°F
OH outlet tomporature
ContitUous operation 163°C/3259F .- -- . .
Tranelent operation® 1779C/350°F -- . - _
[_Yransient ration 16 - I8 limitad to 20 minutes. -
NOTE 3.
FUEL PRESSURE LIMITS: At inlat to angine system pump, not lasa than 6 peig above the true vapor prasswra of ¢ a fuel ard
not greater than 70 paig With 3 vaporiiqe id ratio of zero.
Ol PRESSURE LIMITS:
Minlmum 70 paid
Temporary intemuption of oll pressure 36 sociated with nagative “G" operation Is limed o 30
seconds maximum. Normal off pressure Will be restored rapldly once the negative “G" « ffect has
been eliminated. There is no modmum 8 prassure MR,
NOTE 4. MAXIMUM PERMISSIBLE AIR BLEED:
8TH STAGE BLEED NORMAL MAXIMUM
1048 10 40% Maximum Conlinuous 00 3.0
40% Maxdmum Continuous to Takeoff: 6.0 3.0
15TH STAGE BLEED
idle 10 40% Maximum Continuous 120 120
40% Maximum Continuous 1o Takeoff: 16 16
NOTE 5. The Sea Level Static Ratings are ideal 2nd are based on ICAD Standard Atmotphere ¢ onaition: ,

a Pratt & Whithey hardwall belimouth inlat, no fan or compressor air bleed or load on & 0SSty
drives, an axhaust system having no inbamal pressune or extemal scrubhing losses, an 1 fan At
and pamary nozzie velocity coefficients aquat to 1.0,

APDEN D 7
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NOTE 6 The following accessory difve provisions are incorporated:
TORQUE (B-in) _
DRIVE SPEED RATIO TO CVE RHANG
ROTATION TURBINE SHAFT CONTINUOUS STATIC OVERLOAD _ )
HiMN Preesure rotor
Starter ccw 0.841:1 - . - £00
OGS CCW 08411 - 12,820 - L2000
Fluid power pump (R) ccw 0.389:1 1,300 8500 1,850~ 400
Awdiliary fuld power ccw 0.379:1 1,300 6500 1,950 400
pump
LEGEND: CCW = countarciockwise

* Maximum staster torque = 910 -1t at zero rpm and 1,250 Ib-ft maximum

Impact torque. Maximum allowvabile starter torque valug is 1,498 th-R.

* maximum allowsable CoOntinuous torque values are equivalent to 175

horsepower at any engine spead at or above sea level idle. The following ov. oad

conditions can be accommaodiitad:

HORSEPOWER DURATIDN TIME RECURRING TIME

prL3 S5 minnes 1.000 hours

225 $ secomvis 1 howr

450 5 secomvis 1,000 hours

> Maximum aliowable for 5-rvnute duration racurting at four howr Intervals

minimum.

NOTE 7. Power sefting, power chacks, and control of enging output in all oparations are to be ba ed upon
Pratt & Whitney engine charts refarming t) elther turbine discharge section gas Pressure of low
rotor speed. Pressure probes and a low rotor speed Sensor are inchuded in the engine : ssembly
for this reason.

NOTE 8. For infight operation quring lcing conditkns, the minkmum allowabile fan apead (N1) is 2 % (720
pm).

NOTE 9. Lightning protection requirements and el sctromagnetic interference omitted by the elect onic
engine control ayatem, including cables, are specified In tha installation and Operating t ianual,
Section 4.12.

NOTE 10. Fuel and fusl additives corforming to the latest applicable issus of FAA~approved Pratt £ Whitne y
Turbojet Engine Service Bulietin No. 2016 may be usad sepacately or mixed in any prog ortions
without adversety affecting the engine o aration of power output.

NOTE 11. The following olla are aligible: Ofis conk fming to Pratt & Whitney Turbojot Engine Serv ce
Buflatin No. 238, (atast revision.

NOTE 12. Certain engine pasts are ifa-fmited. Ly its are listed in Pratt & Whitney PW4000 Turbe fan
Engine Manuals, Part Nos. 50A443, SOR605 and SOAB22. Time Limit Section,

NOTE 13. The engines meet the January 1, 1984, moke and gaseous emission of 3FAR 27
The sama requirements are now Incorpcrated into Federal Aviation Regulation Pan 34, effactive
Seprember 10, 1990.

NOTE 14. The angines meet the January 1, 1975, uel venting amission requiremants of SFAR 27 The

PfGE.BB6-087

same requirements ar now INCorporate s o Federal Aviation Reguiation Part 34, effe tive
September 10, 1990. :

-
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NOTE 15. The maximum permisaible anghive inlet ditortion limit is apacified in the Mstaliation and ( perating
Manusal, Section 4.4, Report PWAH049.

NOTE 186. Limits regarding transient rotor shat ovetspeed rpm and iransient gas overtemperature : nd the

numbac of overtemperatuie occumences mmhumboumb.l’mm
S0A444, 50A606, and 50A823,

NOTE 17. Mrwwmmmammwuuhn-M)m
Suatrated Pasts Catalogs, Part Nos. S0AI45, 50A807, and B0AS24.

NOTE 18. Requiremeants and mitations associated with automatic fual System anli-cing are apedifi 3d in the
Instalation and Oparating Manual, section 4.5, Report PWA-8049.

NOTE 19, The PYW4000 seriea engines have been :pproved 10 operate with certain faults present § 1 the

control systam, based on satisfaction of FAR 33 requirements and appropriate FAR 25 ¢ >ntrol
gystem reliabilty requiremants. The folomng critaria axist as dispatch and maintanance
requirements for the engine control system. These criteria are specified in Pratt & Wi ay
Raport PWA-6139 and PWA-8139 Addendum, which defines the various configurations . nd
maximum operating intenale as follows:

Fault Level A No dispaich aliwed

Fault Lavel B: Dispatchable; maximum opatating intecval 1or Fauk
level 8 fiualt(s) is 20 days.

Fault Lavel C: Dispatchable; maximum oparating intecval for Faul

macmoooop.m

Review if EGC fault aste from only the most recent
fight leg is sufficient at the 1000 hour intarval except
for the & lowing EEC part numbers: PAW PN
S0D791, 500824, 510037, 500823, 510319,
§1D688.

Fauit Lavals A, B, and C constitte Praat & Whitney nomenciature. The alfframe manut; cturers
may use different nomenciature in adapt ng these faulkl categorias to tha alrkcrat Mainter ance ant
display systems. However. the maximur1 operating intervals are realricted as shown ab we.

A controt system reliabliity monltoring program hes been esatablished with Pratt & Whitne y in
compitance with the reporting requiremerts as outtined in the Engine nd Propelier Direct ate
Policy letter dated October 28, 1993, for Time Limhed Dispstch of Engines fited with A DEC

Systems,
NOTE 20. Incorporation of Pratt & Wnithey Sarvice Bulletin PWAENG 79-43 provides an altematlv. s means
of compllance with the requirements of FAR 33.71(cX1).
NOTE 21. The normal 5 minuse takaoff thme Uit m iy be extended to 10 minutas for engine out
contingency.
NOTE 22. Engines in which Engineering Change Number EC82KIK322G, H. |, J, and K were incort orated

during manifacturer are detignated by 3 (=3) on the Engine Data Ptate.
~—END-—
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